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I. INTRODUCTION 
A. Statement of ~ Problem 
With the close of the year 1952, the New England Telephone and 
Telegraph Company completed what is generally considered to be the most 
critical seven-year period in its histor,y. At the end of the year 1945, 
with the successful culmination of the war, there were outstanding 
100,734 unfilled applications for telephone service. With such a job to 
be done, the company embarked on the largest expansion program in its 
history. This expansion alone imposed upon the company management very 
heavy burdens. In the first place, a serious manpower shortage was 
threatening. Under such circumstances, the personnel department had to 
be expanded in order to handle the large influx of prospective new 
employees. Furthermore, training facilities had to be established in 
order to properly train them to install switchboards and dial equiyment, 
to construct new outside plant facilities and to do all the necessary 
work attendant with the expansion program. In the year 1946, 15,739 men 
and women were added to the payroll in order to achieve a net increase 
of almost 9,000 workers. 
In spite of this abnormal expansion necessary to meet the 
unprecendented telephone demand created by war shortages, the earnings 
of the compa~ were declining at a time when the economy of the United 
States as a whole was experiencing a prosperity never seen before. In 
the middle of 1946, earnings reached such a point that it became 
necesss.r.r to petition in that year the State Commissions of ne,., Hampshire, 
Maine e.nd Vermont for a readjustment of the rate schedules then in force. 
In the folloldng year, petitions for rate inc::-ee.ses were filed ln the 
States of Massachusetts and Rhode Island. 
During these proceedings, not only the original cases but also 
the subsequent cases in all these states, it w~s apparent that these 
commissions did not agree with the company concerning the magnitude of 
tuese increases and also they were not completely satisfied with certain 
operating policies which the company had been following for a period of 
years. 
The State of Rhode Island chose to eliminate frcm the hee.ring 
some charges made in respect to the License Contract. The three north-
ern states - Maine, New Hampshire and Vermont - felt that they were 
being treated unfairly with respect to dial equipment. Two of these 
states - Maine and New Hampshire - adopted separations procedures which 
were completely un~.lienable to anything proposed or tried up to this 
time. 
D. Method of Anproach 
It is with the unfavorable r.ate treatment in general and also 
these objections in particular that this thesis is concerned. It will 
attempt to demonstrate in the light of evidence presented to the 
commissions that, with respect to the first three, the company is 
completely justified in operating as it did, not only in this critical 
period, but e.lso in the years prior to and during '\'Torld War II. With 
respect to the fourth objection, the co1~any undertook to adopt a 
8. 
radically new method of organizational structure for this company and 
this arrangement l'Till be discussed from the standpoint of improvement 
and the advantages of the new design and the disadvante~es of the same. 
It will also attempt to show the far-reaching effects of a policy of 
regulation which is not to the best interests of all concerned. 
c. Previous Work~ These Subjects 
It is my opinion the.t these sub.:iects to be covered A.re so 
unique, especially -with res:r;lect to the provision of dial equipment and 
the separations procedures that nothing along this line has yet been 
publishea.. Various gentlemen have undertaken to describe and defend the 
License Contract but no one has yet published anything which justifies 
it from the ste.ndpoint of e,ctual savings dollar-Hise, which can be 
demonstrated. The subject of organization hEo.s been widel;y discussed 
by numerous illustrious gentlemen but the problem involved is unique 
and radically new from the standpoint of cause and effect. 
II. COMPARISON OF SOUTHERN NEW ENGLAND TELEPHONE AND TELEGRAPH CO. 
WITH NEW El'GL.AND TELEPHONE AND TELmRAPH C()}.IPANY 
A. General 
1. ~ Southern ~ England Telephone ~ Telegraph Co. 
9. 
!he Southern New ]hgland Telephone and Telegraph Canpany 
provides intrastate telephone service for the state of Connecticut. It 
was incorporated in 1893 under the laws of the State of Connecticut. 
This canpaJlT is generally included in the :Sell System; however, only 27% 
of the shares outstanding as of the end of 1952 were held by the parent 
company of the :Sell System, the American Telephone and Telegraph Company. 
2. ~New England Telephone~ Telegraph Companz 
This company provides all the intrastate telephone service and 
some of the interstate toll service for the New England States. It was 
incorporated under the laws of the State of New York in 1883. This 
company is a member of the :Sell System, being an operating subsidiary of 
the American Company, the latter company holding 67% of the shares out-
standing at the end of 1952. 
:e. ~ Treatment 
1. Southern .!n England Telephone and Telegraph Compamr 
Following World War II, the Southern New England Telephone and 
Telegraph Company was faced with the same problems that confronted all 
utilities at this time - increasing costs and decreasing revenues. In 
order to obtain relief from its predicament, this company petitioned the 
10. 
Table I 
New England Telephone and Telegraph Compan7 
Balance Sheet for Years Ending December Jl 
{Dollars - 000 Omitted) 
1946 1947 1948 1949 1950 1951 1952 
:Balance Sheet 
'ssets 
Telephone Plant 411,289 47),098 .548,484 .570,)20 .587,642 614,760 648,674 
Other Investments 988 .5.58 6)8 793 829 883 618 
Current Assets 24,443 J0,057 29,544 J2,6oO )4,080 )6,998 40,78.5 
Prepaid Accounts and Deferred Charges 3,798 4,293 4,)50 4,128 ),887 4,241 4,.548 
'l'otal Assets 440,.518 so8,oo6 .58),016 607,841 626,4)8 65 •e82 694,62.5 
Liabilities 
Capital Stock 1.5.5 • .570 1.5.5 • .570 15.5 • .570 1.5.5 •. 570 1.55 •. 570 232,5.59 2)),605 
J'unded Debt 95,000 13.5,000 135,000 135,000 135,000 13.5,000 155,000 
Advances from American Tel. and Tel. Company- 9,800 2),200 90,700 lOJ,JOO 88,700 22,500 22,000 
Current and Accrued Liabilities 18,146 21,839 21,.559 2),644 JJ,222 37.845 42,196 
Deferred Credits 48 47 53 46 29 26 .5.5 
Depreciation and Amortization Reserves 1.51,7.56 162,299 170,430 177,02.5 191,122 206,146 221,897 
Surplus 10,198 10,051 9.704 13,2.56 22,79.5 22,806 19,872 
Total Liabilities 440,.518 508,006 583,016 607,841 626,4)8 6.56,882 694,625 
Source: Annual Reports - New England Telephone and Telegraph Compa~ 
Income Statement 
Total Operating Revenue 
Total Operating Expenses 
Bet Operating Revenues 
Total Operating Taxea 
Net Operating Income 
Misc. Deductions from Income less 
Income Available for Fixed Charges 
Total Fixed Charges 
Net Income 
Total Dividends 
Iet Income per Share 
D1 viden.ds per Share 
Other Income 
fable II 
New England Telephone aad Telegraph Comp~ 
Income Statement for Years Ending December 31 
(Dollars - 000 Omitted) 
1946 
128,914 
105,154 
23,760 
9,?64 
13.995 
456 
13.539 
4,364 
9,1.15 
9.334 
5.90 
6.oo 
1947 
141,810 
118,?02 
23,108 
11,361 
11,747 
119 
11,866 
5,233 
6,633 
6,611 
1948 1949 
158,848 1?3,135 
135,139 138,322 
23,?09 34,813 
10,386 15,845 
13,323 18,968 
816 231 
14,139 19,205 
6,991 8,014 
?,148 11,190 
7.390 ?,390 
Source: Annual Reports - llew England Tel. and Tel. Co. 
1950 
190,854 
139,177 
51,677 
24,?63 
26,914 
660 
26,2.54 
?,298 
18,956 
9 • .334 
12.19 
6.00 
1951 
203,330 
150,083 
53,247 
28,.599 
24,648 
1,907 
22,?41 
6,482 
16,259 
14,?47 
a.J8 
.so 
1952 
219,515 
164,548 
55,021 
32,084 
22,943 
438 
22,505 
5,650 
16,855 
18,605 
?.25 
8.00 
11. 
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Table III 
Southern New England Telephone and Telegraph CompanT 
Balance Sheet for Years Ending December 31 
(Dollars - 000 Omitted) 
1946 1947 1948 1949 1950 1951 1952 
l!a.lMce Sheet 
As seta 
Telephone Plant 123,118 139.532 15?,455 173.295 18?,412 20?,288 229,201 
Other Investments 376 397 326 363 ~1 467 415 
Current Assets 8,?30 1.759 9,858 8,860 10,715 11,005 15,961 
Prepaid Accounts and Deferred Charges 704 932 1,020 1,070 1,103 1,069 1,367 
Total Assets 132,928 148,620 168,659 183,588 199,671 219,829 246,9~ 
Liabilities 
Capital Stock 52,169 62,186 62,186 72,197 82,208 92,222 102,240 
l'unded Debt 26,000 26,000 40,000 40,000 40,000 40,000 55,000 
Advancea from American Tel. and Tel. Comp~ 1,800 500 1,000 5,ooo 
C'u.rrent and Accrued Liabilities 8,911 10,074 12,405 12,838 15,155 1?,109 19,484 
Deferred Credits 394 ~ 586 589 611 597 585 
Depreciation and Amortization Beserves 40,057 4J,893 4?,518 49,900 51,959 55,627 59.382 
Surplus 5.397 4,221 5,964 ?,565 8,739 9t'l75 10,253 
Total Liabilities 132,928 148,620 168,659 183,588 199,671 219,829 246,944 
Source: Annual Reports - Southern New England Telephone and Telegraph CompaDT 
Bet Income per Share 
Dividends per Share 
6.68 
6.oo 
3.?6 
6.oo 
Source: Azmual Reports - Southern Jrew England Telephone and Telegraph Compa117 
8.92 
6.oo 
2.05 
3.80 
~.88 
.so 
2.08 
1.80 
13. 
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Public Service Commission on June 6, 1947 for an increase 1n revenues. 
After a period of five months, the commission issued its order autho~ 
izing an increase of $4,163,000, the company having requested $4,763,000. 
Not until December of 1950 did it become necessary for this company to 
again petition for an increase in rates. The second request was for 
$2,280,000 and the commission saw fit seven months later to grant an 
increase totaling $2,380,000 or $100,000 more than contained in the 
request. 
2. New England Telephone and Telegraph Company 
Contrasted to this favorable rate treatment by the one Com-
mission is the unfavorable treatment extended to the New Engiand Tele-
phone and Telegraph Company. The first petitions to the various state 
commissions were the most successful. These were emergency petitions 
where the company sought only to obtain an amount sufficient to recover 
only the increased e~enses. Of the total of $10,765,000 requested, 
these commissions saw fit to grant increases amounting to $8,780,000 or 
slightly more than twice the amount granted to the Southern New England 
Company by the Connecticut Commission, a company which as mentioned 
earlier is about 1/4 the size of the New England Company. However, the 
effective dates for the new rates ~ere almost a year after the date of 
the petition in two of the states, in spite of the fact that they were 
classed as "emergency" petitions. 
With the second round of petitions, this company was in no 
way successful. On the basis of petitions for rates sufficient to 
provide a fair return, this company1 s requests were denied in Maine on 
15. 
July 20, 1948; in Massachusetts on March 18, 1949; in Rhode Island on 
February 15, 1949. In New Hampshire and Vermont, approximately 75% of 
the company request was denied. In the face of such unfavorable treat-
ment at a time when costs were rising rapidly, the company had no 
recourse but to appeal these decisions to the courts. 
The results of the judicial review of these decisions was 
encouraging. On February 28, 1951, the Supreme Court of Massachusetts 
issued its famous decision which said that a return on capital of less 
than 6.2Jf, at a 45/55 debt ratio was confiscatory. In the intervening 
years, the Department of Public Utilities in Massachusetts has seen fit 
to grant no higher return. 
In the other states, the decisions of these Supreme Courts 
were not as clea~cut and defined, judging each case as it was presented. 
Generally, these decisions overwhelmingly favored the compaey. It is 
worthy of note that in the State of :Rhode Island, an increase was denied 
the compaey by the Supreme Court, not because the compa.lly' did not right-
fully merit it, but because the Administrator had erred with respect to 
the legal process he took to grant the original increase. 
C. Ef'fect .sm Ea.rnine:s 
l. Southern New Engla.n,d Telephone ~ Telegraph Compa.n.y 
Chart I shows the fluctuations in net earnings per share 
during this period for this company. At first glance, the earnings seem 
to have fluctuated violently. This is not the case when one considers 
the effect of the 4 for l stock split in 1949. Adjusting the prior 
years so that there is one·common denominator gives a relatively stable 
Ea.rnings picture for this period with the exception of the year 1947. 
This stability of earnings is shown on Chart II. 
2. New England Te1 ephone ~ Telegraph Company 
16. 
Looking back on Chart I showing the earnings per share for the 
New England Telephone and Telegraph Company during this period, we note 
a steady decline until th~ end of 1947 at which time the earnings begin 
to rise. The reason for this rise is a combination of factors. One is 
that the emergency rates granted by the State Com~issions were beginning 
to be collected. The second factor and perhaps the most important factor 
is the increase in the debt ratio of the Company. The question of proper 
debt ratio will be discussed more fully in the succeeding paragra.phs. 
The acme in the earnings per share for the New England Telephone and 
Telegraph Company occurs in the year 1950 when the figure of $12 appears. 
From a Public Relations standpoint, the publishing of such a figure 
(earnings for Nel-t England Telephone and Telegraph Company - $12 per 
share) would indicate to the general public that the company has been 
trea.ted very fairly with regard to these rate increases. But such is 
not the case where again the increased debt ratio tends to inflate the 
earnings per share figure and does not give a true picture of the con-
dition of the company. Proceeding through to 1952, we note that the 
earnings per share is again declining. This results from the issuance 
of common stock by the company in order to obtain a more normal debt 
ratio. Chart II shows this earnings per share picture adjusted to a 
35/65 debt ratio. Such wild fluctuations in this curve when compared 
with the stable earnings picture of the Southern New England Telephone 
17~ 
and Telegraph Company, indicate that the regulatory process has serious 
short-comings. 
D. Debt Rc.tio 
1. Southern ~ England Telephone and Telegraph Compapy 
Throughout this entire period, the Southern New England Tele-
phone and Telegraph CoDpany has been able to attain its objective debt 
ratio of 35% as indicated on Chart III, even though the total capitali-
zation has been increasing steadily due to the construction program. 
This indicates that the problems of financing were just the normal 
problems of an everyday going concern. Some commissions have taken the 
view that a debt ratio of 35/65 is too low for. a company of such charac-
ter as a public utility. In the following paragraph in the discussion 
of the Ne'" England Telephone and Telegraph Company, I will try to show 
tha.t the value of such a debt ratio is immeasurable when distress signals 
begin to appear. 
2. New England Telenhone and Telegraph Compa.n,y 
At the beginning of this period on December 31, 1945, the d_ebt 
ratio of the New England Telephone and Telegraph Company was approximately 
36%. In the succeeding years up to 1949, this debt ratio deteriorated 
until, a.t the end of 1949 for every hundred dollars of total ca.pi tali-
zation, $58 was debt. Few students of economics would agree that this 
is a position to be maintained for any length of time. Ho~~ver, faced 
with the tremendous expansion program and with the stock selling below 
par, the company was forced to go into debt as a result of the adverse 
decisions in pending rate cases, rate cases where the company had 
18. 
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~equ~sted s, nominal fair return. 
As mentioned above the debt ratio at the beginning of this 
period was about J6%. As subsequent developments showed, had it not 
been for the cushioning effect of such a debt ratio, the company woltld 
not have beAn able even to begin the e~ansion program necessar.y to 
provide se!"V'ice to those prospective subscribers who had requested it. 
·E. Gro1!,~ Construction 
1. Southern New EMl~tnd Telephone~ Tele_graJ2h ComptiD.Z 
With such favorable treatment accorded to the Southern New 
Englend Telephone and Telegraph Company, it was able to carry through 
to completion its program of expansion. Chart IV shows this gros~ 
construction for the years 1946 through 1952. Being s:ble to ce:rry 
throu{r,h to completi::m, their future planning e.llows management to I!18.ke 
concrete pl~s for the future. In this way, thP. program of converting 
dial equipment, of extending the toll facilities, of proceeding 1"ith 
outside plRnt facilities can move forward at a very rapid pace. 
2. New England TeleQ.h~ ~ TelegraJ2h Com12anx 
Chart IV shows the gross construction for the New Engl~d 
Telephone and Telegraph Compa.ny for this period. As can be seen from 
the chP.rt, the gross construction increases re.pidly until j_t reaches 
a peak of $96,000,000 in 1948 and then is rapidly curtailed in the 
succeeding years, the result of unfavorable treatment by the State 
Commissions. 
This was forced upon them since the d.ebt ratio had increased 
to such a. ms.gnitucle and stocks could no·t be sold in the open market. 
2L 
22~ 
Such a curtailment has far reaching effects. The advance planning 
necessar.y for such a program was practically wasted. Personnel be,d to 
be temporarily suspended and in addition, only maintenance work which 
was absolutely necessary was carried on. 
In effect, the hands of the management were tied by men who 
were in no way managers of the business. Because of this eventuality, 
construction programs in the future would most probably be conceived 
on a conservative basis, these managers remembering the lessons ¥hich 
were learned in the period from 1946 through 1952. 
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III. PROVISION OF DIP..L EQ.UIPMEThTT 
A. History of Jl.!!!l 
24. 
The invention of equipment which would automatically switch 
telephone connections started shortly after the invention of the tele-
phone. The Connolly and McTighe 11girllsss 11 telephone system was 
patented. in 1879 a.'ld the first po.tant on the Strol'/ger system \'la.s issued 
in 1891. Tl1e first commercia.! insta11e.tion of automatic equipment was 
nk~de at La Porte, Indiana in 1892. 
In the early 1900 r s, many telephone eneineers regarded the 
full automatic switching as uneconomical but feasible if it were re-
stricted to single office exchanges. These same gentle~en, however, 
were not certain s.bout its fut111"e. Genert'l.l thinking on the subject was 
that it could be useful in eliminating the so-called. "B" opere. tor in s. 
manual office whose duty it is to complete calls passed to her from the 
11A11 operator, the 11 nttoher please" operator, who is unable to complete 
the call because of the pncrsica.l limitations of the switchboard. 
The Strowger Company, the Bell Systen and other companies 
were engaged in research and development work on various types of systems. 
In 1905, there were several single office cities with instal-
lations of dial equipment, but this type of equipment at this ti~e ~~d 
rather severe limitations and a narrow field of use. 
By 1916, the development of dial systems ~Ad reached the point 
where they were corr~eting with the manual system. The limiting factor 
·for the use of this equipment was the numbering plan then being con-
sidered. This plan required the use of seven-digit numbers with the 
2.5. 
dial customers being called on to use numerical codes for the office 
names. The existing office names were retained for use b7 those custom-
ers who were still on a manual basis. This plan, furthermore, required 
the provision of a cumbersome directo~ and worse than that, it was felt 
that dialing seven numerical digits would be too confusing to customers 
and that consequentl7 there would be an excessive number of dialing 
errors. 
In 191?, this plan was rendered obsolete by the development 
of the "three-four" numbering plan which up to a few 7ears ago was the 
standard method. This consisted of the three letters for the exchange 
name and the four numbers. The latest plan, the "two-five" numbering 
plan requires the dialing of two letters followed by the five digits. 
All of these variations were adopted either to reduce the number of 
dialing errors on the part of the subscriber or to provide for a greater 
number of combinations of office names. From the technical side of the 
problem, the7 are all the same to the dial equipment since it recognizes 
onl7 a certain pattern of dial pulses of current. 
With the establishment of this plan, the provision of dial 
equipment in the United States increased at a rapid rate. In New 
England, the first installation was made in 1923 and was not installed 
as a replacement, but as an additional office which would provide addi-
tional capacity in areas which were rapidly growing. For a few years, 
all dial equipment was provided in this manner. In the early thirties, 
the problem of replacement arose and since that time has been increasing 
steadily. The high point in this whole program was reached in 1948, 
when in one single operation, 55,000 telephones were converted to dial 
e.t the ¥.alden, Mass. office. 
B. Principles Involved 
26. 
Strictly economic justification for discarding existing manual 
equipment and buying new dial equipment occurs only when the reduction 
in expense is sufficient to support the increased net investment. 
Savings in over-all cost of giving telephone service, by substituting 
dial for ~ual, res1tit only where expenses are so reduced that they 
counterbalance the increased maintenance and other carrying charges of 
the new equipment. 
c. Replacement of Concord, N.H. Office 
In order to show in some detail the estimated effect on 
investment and operating expenses of proposed new dia~ central offices, 
the Company presented as an exhibit a study entitled "Analysis of Costs 
Related to Replacement of Ten Central Offices in New H~mpshire". One 
of the offices involved in the ten, and the largest, is that of Concord, 
New Hampshire. The study concerning this office is reproduced completely 
on pages 28 and 29. The section on page 28 shows the estima.ted amounts 
of new capital required for this project. Since it is the usual policy 
of the Company to provide a company-owned building for the housing of 
dial equipment, it is nature.l that the first items to appear are 
estimated costs for land and buildings. This policy wM adopted through 
necessity since most dial equipment frames require e. ceiling height of 
27. 
thirteen feet and require a floor which will support a weight of one 
hundred and seventy-five pottnds per square foot. Most commercial 
buildings do not measure up to such rigid specifications, so it becomes 
necessary to provide the company-owned structure. 
The central office equipment costs shown are for t..~e most :part 
the cost of the dial switching apparatus. The figure of $348,859 listed 
as "manual" is the estimated cost of switchboards which are nece~sary 
even in a dial office. These switchboards are necessa.ry in order to 
handle toll calls, assist calls, coin box calls and the like. The 
station equipment costs shown represent the total cost of the dial tele-
phone sets at the subscriber's premises. For outside plant is listed an 
item of $18,164. This amount mtlSt be expended because the cables now 
connecting the customers to the present location of the central office 
must be rerouted or extended to connect all the subscribers lines to the 
location of a new central office building. 
The total amount of $1,414,947 is the estimated cost of pro-
viding dial telephone service for the city of Concord, New Hampshire. 
Besides these costs sho'fn on page 28 is shown the amount of plant which 
will be removed for service when the new dial system is cut into 
service. 
On page 29 is shown a table which represents the changes in 
operating expenses resulting from this conversion. The first item to 
be considered is the change in maintenance expenses. As is shown by the 
upper block of this table, the ma.jor changes in maintenance is occasioned 
by the dial equipment. Since it is so delicate and intricate, it must 
TABLE V 
NEW ENGLAND TELEPHONE AND TELIDRAPH CQr<lP ANY 
Replacement of Concord, N. H. Central Office 
CHANGES IN TELEPHONE PI.Am' U1VESTl4ENT 
Gross Plant 
Class of Plant Construction Dis:olaced 
1 Land $ 23,000 $ XXX 
2 :Buildings 277.558 XXX 
Central Office Equipment 
3 Manual 348,8.58 442,144 
4 Dial 582,806 XXX 
.5 Toll (Except SwitChing) 38,110 .5,400 
6 Station Equipment 126,4.51 103,070 
7 Outside Plant 18,164 3,682 
8 Total $1,414,947 $554,296 
Source: New England Telephone and Telegraph Compa~ 
Net 
Additions 
$ 23,000 
277.558 
-93,286 
.582,806 
32,710 
23.381 
14,482 
$860,6.51 
1 
2 
3 
4 
.5 
6 
7 
8 
N 
co 
• 
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Table V 
New England Telephone and Telegraph Company 
Replacement of Concord, N. H. Central Office 
(A) (B) (C) (D) 
CHANGES IN OPERATING EXPENSE 
Type of Expense 
Maintenance 
l Buildings 
Central Office Equipment 
2 Manual 
3 Dial 
4 Toll (Except Switching) 
5 Station Equipment 
6 Outside Plant 
7 Total Maintenance 
Depreciation 
8 Buildings 
Central Office Equipment 
9 Manual 
10 Dial 
ll Toll (Except Switching) 
12 Station Equipment 
1.3 Outside Plant 
14 Total Depreciation 
15 Traffic Expense 
16 Rents 
17 House Service 
18 Cost of Power 
19 Relief and Pensions 
20 Taxes - Municipal 
21 - State 
22 - Social Security 
23 Total (Before Fed. Inc. Tax) 
24 Federal Income Tax 
25 Total (Including Fed. Inc. Tax) 
Other Expenses Related to 
26 Conversion not chargeable to 
Construction 
(E) SUMMARY 
27 Gross Construction 
28 Net Salvage 
29 Capital Requirements 
Increase Decrease Net Change 
$ 2,220 $ 
6,050 
21,120 
385 
13,842 
166 
43,783 
12,160 
xx:x: 
280 
11,309 
-29 
23,808 
4,996 
11,163 
15,153 
2,410 
7,337 
396 
41,455 
163,575 
.:lOCI: 
8,006 
2,724 
24,151 
7,571 
12,704 
6,605 
$.310,574 
.39,351 
:ca: 
270 
5,979 
88 
45,688 
309,2.34 
XXX 
3,037 
1,210 
4o,686 
XXX 
6,.319 
11,15.3 
$441,1.35 
$ 2,220 
-6,110 
21,120 
105 
2,533 
lOZ 
19,975 
4,996 
-28,188 
15,153 
2,14o 
1,.358 
308 
-4,23.3 
-145,659 
:c:x 
4,969 
1,514 
-16,.5.35 
7,571 
6,.385 
-4,.548 
$-1.30,561 
$ 67,892 
$ -62,669 
$157,016 JCa: $ 157,016 
30 Net Reduction in Operating Expense 
Ratio of Net Reduction in Operating 
(F) 
$1,414,947 
$ 80,095 
$1,3.34,8.52 
$ 62,669 
31 Expense to Capital Requirements 4.7% 
)0. 
be kept in proper working order at all times in order to provide adequate, 
dependable and instantaneous service. The changes in costs shown are 
developed by experienced maintenance engineers who are continually work-
ing with actual maintenance costs so that they can better estimate 
fUture maintenance charges. 
The second major operating expense to be considered is that of 
depreciation. As is shown by the table as far as depreciation expense 
is concerned, there is no appreciable difference. 
The third major change in operating expenses occurs with re-
spect to traffic expenses. The table shows that traffic expenses (annual 
basis) will be $163,575 with respect to the new office but expenses of 
$309,234 will be eliminated when the manual equipment is removed from 
service. This does not necessarily imply that the difference in exnenses 
is obtained by the dismissal of operators no longer needed in the new 
office. Every opportunity is given to these workers to remain on the 
p~oll usually at some other location, however. Any resignations are 
purely voluntary and usually consist of temporary employees, etc. 
The figure does represent the difference in costs which are 
necessary to he.ndle the volume of traffic flowing through this office. 
Under the pres~nt arrangement, all traffic requires the services of an 
operator, whereas under the proposed arrangement, only a portion of 
the calls will require e.n operator. 
The remaining expenses listed- house service (janitor service, 
etc.), power costs, relief, pensions and taxes, municipal, state and 
social security - need no further explanation. 
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On line 23 is shown the total increase in expenses occasioned 
by the proposed new office, the total decrease in expenses resulting 
from the retirement of the old office, and to the left, the net change 
which is estimated to be a decrease of $130,561. 
Since the New England Telephone and Telegraph Company was 
earning a profit, slight though it was at the time this study was 
prepared, it follows that ~ reduction in expenses resulted in a corre-
sponding increase in gross income. At the same time, the FederaJ. Income 
Tax on corporations was at the rate of 52~. Therefore, this increase in 
income resulting from a decrease in expenses is entirely subject to the 
Federal Income Tax rate. 
Consequently, the net reduction in operation expenses is 
$62,669 when Federal Income taxes are taken into consideration. The 
over-all effect of providing dial equipment for the city of Concord, New 
Hampshire indicates that the ratio of net reduction in operating expenses 
to capitaJ. requirements is approximately- 4. 7%. This is determined in 
the following manner. The total cost of the new equipment is estimated 
to be $1,414,947. However, a net salvage of $80,095 will be realized 
from the scrapping or re-use of the equipment in the office now serving 
the people of Concord. Consequently, the net new capital required is 
$1,334,852 and when this net reduction in expenses is related to the 
new capital investment, a return of about 4.7% will be produced. There 
are other expenses which necessarily must be incurred in the process of 
converting a manual office to a dial office. These expenses are for 
training personnel in the use of the new equipment, changes in the 
32. 
telephone directory and miscellaneous station equipment work, amounting 
to approximately $157,000. Until such time as these costs have been 
absorbed, the relationship between reduction in expense to capital out-
lay will not be significant. 
The significance of this study is that the popular notion 
held by the general public that dial equipment results in operating 
economies for all phases of operation is a misconception. For those 
cases where significant savings could have been realized, dial equipment 
was provided. But, in other cases where the estimated return on new 
capital was low, the new office installation was delayed until such time 
as the present office was crammed to capacity and could not be let out 
I • 
at the seams. The witness for the company stated clearly that the 
scrapping of usable equipment with remaining service life in favor of 
higher cost equipment would only result in an increase in operation. 
costs, and consequently, a demand for hi~er rates. 
In the following section, we Shall see if the company followed 
these principles demonstrated in this chapter so far. 
D. ~ Service .l2z States 
As was mentioned earlier in this chapter, there are certain 
conditions under which it has been and still is economical to replace 
manual central offices with dial equipment. In these considerations, 
the size of the central office has been an important factor in two w~s. 
First, the limitations of existing space and equipment in these offices 
have required replacement of many of these larger operating centers, 
resulting in earlier replacements in those large operating centers than 
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in the smaller centers. This does not mean that this does not happen in 
the smaller centers now end then, but generally speaking, the larger 
centers have experienced a growth which has precipitated this condition. 
The second principle is that the larger operating centers have 
offered the most effective field from the stendpoint of econo~ through 
the use of dial equipment. 
These basic conditions have resulted in a greater proportion 
of the larger operating center being converted to dial. These factors 
are generally considered to be fundamental principles that have uni-
versal application and have had a very substantial influence on the 
program for the introduction of dial operation in all states in which 
the New England Telephone and Telegraph Company operates. 
Not knowing the underlying considerations involved in the 
problem of introducing the dial system to all the states, certain 
commissions in their decisions point to the low percentage of dial tele-
phones in their state and remark that the state has been unfairly treated 
with res:9ect to this newer equipment. The percentage for the five states 
is shown below. 
Table VI 
% Dial ~Jerated Telephones - Dec. 31. 1951 
Maine 55.8% 
J.fassachusetts 
New Hampshire 
Rhode Island 
Vermont 
Source: New England Tel. and Tel. Co. 
65 .o~; 
28.1% 
62.9% 
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On the surface, such criticisms on the part of these Com-
missioners seems to be justifiable. However, analysis will show that 
community by community of equal telephone population, all states in 
general have been treated equitably and in accordance with good manage-
ment principles. 
In order to demonstrate this point, the company submitted in 
the various northern states - Maine, New Hampshire and Vermont - an 
eXhibit entitled "Dial Service by States". The latest exhibit to be 
entered was dated July 31, 1952 and entered in the New Hampshire pro-
ceedings of 1952. 
This exhibit appears on pages 35 to 39 inclusive and shows the 
number of central office locations and telephones in each of the five 
states served by the Company, separated between five size groups. Loo~ 
ing at the left hand column (a), it will be seen that the top group 
includes the larger offices serving over 15,000 telephones. The next 
three lower groups include the intermediate sized offices serving 
10,000 to 15,000, 5,000 to 10,000 and 1,000 to 5,000 telephones each. 
The last group includes the smaller offices serving less than 1,000 tele-
phones. The bottom of the chart shows the totals for all groups. 
The four lettered columns under the headings for each state 
show for each size group: first, the number of dial and manual central 
office locations; second, the number of telephones; third, the percent 
dial and manual telephones of the total in each group, and; fourth, the 
percent of total telephones in the state which are in each particular 
size group. 
Size 
Table VII 
New England Telephone and Telegrap~Company 
Dial and Manual Service by States 
(based on number of telephones at end of 1951 
Etnd includin1cs conversions completed or to be 
completed during 1952.) 
MAINE 
(a) (b) (k) ( 1) 
Classification Central 
Office Telephones 
(Central office locations) Type Locations in Group 
1 Over 15,000 tels. Dial 3 72,846 
2 Manual 
3 Tot~.1 3 72,846 
4 10,000-15,000 te1s. Dial 
5 Manual 3,275 
6 Total 3,275 
7 5,000-10,000 tels. Dittl 2 16,581 
8 Manual 1 ?,166 
9 Tot.9.l 3 23,747 
10 1,000-5,000 tels. Dial 17 29,318 
11 Manual 21 45,948 
12 Total 38 75,266 
13 0-1,000 tels. Dial 29 9,460 
14 Manual 64 28,905 
15 Total 93 38,365 
16 Total Telephones Dial 51 128,205 
17 Manual 86 85,294 
18 Total 137 213,499 
So1~ce: New EnglRnd Telephone and Telegraph Compe.ny 
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(m) (n) 
%of %of 
Te1s. Total 
in Tels. in 
Group Sta.te 
100.0 
100.0 34.1 
100.0 
100.0 1.5 
69.8 
30.2 
100.0 11.1 
39.0 
61.0 
100.0 35.3 
24.7 
75.3 
100.0 18.0 
6o.o 
40.0 
100.0 100.0 
Table lli 
~ England T~lenhone ~ Telegraph Company 
Dial~ Manual Service~ States 
(based on number of telephones at end of 1951 
and including conversions completed or to be 
completed during 1952.) 
MASSACHUSETTS 
(a.) (b) (c) (d) (e) 
%of 
Size Classification Central Tels. 
Office Telephones in 
(Central office locations) Type Locations in Group Group 
1 Over 15,000 tels. Dial 23 957,523 92.3 
2 Manual 4 79,848 7.7 
3 Tote~ 27 1,037,371 100.0 
4 10,000-15,000 tels. Dial 2 25,097 21.7 
5 Manual 8 90,472 78.3 
6 Total 10 115,569 100.0 
7 5,000-10,000 tels. Dial 2 14,819 6.8 
8 Manual. 29 203,846 93.2 
9 Total 31 218,665 100.0 
10 1,000-5,000 tels. Dial 36 65,897 29.6 
11 Manual. 61 157,011 70 .u 
12 Total 97 222,908 100.0 
13 0-1,000 te1s. Dial 39 19,893 38.9 
14 Manual 52 31,217 61.1 
15 Total 91 51,110 100.0 
16 Total Telephones Dial 102 1,083,229 65.8 
17 Manual 154 562,394 34.2 
18 Total 256 1,645,623 100.0 
Source: New England Te1e~hone and Telegraph Conpany 
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(f) 
%of 
Total 
Tels. in 
State 
6.3.0 
7.0 
13.) 
3.1 
100.0 
Table VII 
~ and Manual Service ~ States 
(based on number of telephones at end of 1951 
and including conversions comnleted or to be 
completed during 1952.) 
ID.o'W HAMPSHIRE 
(a) (b) (o) (p) (q) 
'f, of 
Size Classification Central Tels. 
Office Telephones in 
{Central office locations)Type Locations in Group Group 
1 Over 15,000 tels. Dial 1 27,?75. 99.3 
2 Manual 209 0.7 
3 Total 1 27,9~ 100.0 
4 10,000-15,000 tels. Dial 
5 .r.Bnua.l 2 18,666 100.0 
6 Total 2 18,666 100.0 
7 5,000-10,000 tels. Dial 
8 Manual 4 26,571 100.0 
9 Total 4 26,.571 100.0 
10 1,000-5,000 tels. Dial 5 8,054 19.? 
11 :t-Bnua.l 15 32,866 80.3 
12 Total 20 40,920 100.0 
13 0-1,000 tels. Dial 27 10,454 32.6 
14 M:mual 55 21,609 6?.4 
15 Total 82 32,063 100.0 
16 Total Dial 33 46,283 31.? 
17 ~ual ?6 99,921 68.3 
18 Total 109 146, 2o4- 100.0 
Source New Engl~nd Telephone and Telegraph Company 
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(r) 
'f, of 
Total 
Tels. in 
State 
19.1 
12.8 
18.2 
28.0 
21.9 
100.0 
Table lli 
New England Telephone ~ Telegranh CompanY 
~! ~ Manual Service ~ States 
(baaed on number of telephones at end of 1951 
and including conversions completed or to be 
completed during 1952.) 
RHODE ISLAND 
(a.) (b) (g) (h) (i) 
% of 
Size Classifications Central Tels. 
Office Telephones in 
(Central office locations) Ty-pe Locations in Group Group 
1 Over 15,000 te1s. Dial 3 149,629 89.3 
2 Manual 1 17,870 10.7 
3 Total 4 167,499 100.0 
4 10,000-15,000 tela. Dial 
5 J.anual 2 25,231 100.0 
6 Total 2 25,231 100.0 
7 5,000-10,000 tels. Dial 1 7,097 56.2 
8 l-B.nua.1 1 5,.521 43.8 
9 Total 2 12,618 100.0 
10 1,000-5,000 te1s. Dial 3 9,963 31.1 
11 J.anual 7 22,027 68.9 
12 Total 10 31,990 100.0 
13 0-1,000 tels. Dia.l 1 741 18.3 
14 l-B.nual 5 3,306 81.7 
15 Total 6 4,047 100.0 
16 Total Telephones Dil'l.l 8 167,430 69.4 
17 M:mual 16 73.955 30.6 
18 Total 24 241,385 100.0 
Source: New England Telephone a.nd 'l'elegraph Company 
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(j) 
% of 
Total 
Tels. in 
State 
69.4 
10.5 
5.2 
13.2 
1.7 
100.0 
Size 
Table lli 
~ Englan~ Telephon~ and Telegraph Com~~ 
Dial and Manual Service ~ States 
(based on number of telephones at end of 1951 
and including conversions completed or to be 
completed during 1952.) 
VERMONT 
(a) (b) (s) ( t) 
Classification Central 
Office Telephones 
(Central office locations) Type Locations in Group 
1 Over 15,000 tels. Dial 
2 Manual 
3 Total 
4 10,000-15,000 tels. Dial 1 14,074 
5 .f~Bnua.l -. 
6 Total 1 14,074 
7 5,000-10,000 tels. Dial 
8 Ma.nua.l 1 7,236 
9 Total 1 7,236 
10 1,000-5,000 tels. Dial 6 11,990 
11 M3.nua.l 11 28,132 
12 Total 17 40,122 
13 0-1,000 tels. Dial 21 7,323 
14 loBnua.l 48 16,287 
15 Total 69 23,610 
16 Total Tele~hones Dial 28 33,38? 
17 Ml.nua.l 60 51,655 
18 Total 88 85,042 
Source: New England Telephone and Telegraph Company 
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(u) {v) 
%of %of 
Tels. Total 
in Tels. in 
Group State 
100.0 
100.0 16.5 
100.0 
100.0 8.5 
29.9 
70.1 
100.0 47.2 
31.0 
69.0 
100.0 27.8 
39.3 
60.7 
100.0 100.0 
40 
Beginning with line (1), which shows the data relating to dial 
service in the group of offices which serve over 15,000 telephones each, 
column (e) shows that 92.3% of the telephones in that size group are 
connected to dial offices in Massachusetts; column (i) shows 89.~ in 
Rhode Island; column (m) shows 100~ in Maine; column (q) shows 99.3~ in 
New Hampshire; and in Vermont, there are no offices of that size. 
In contrast to these high percentages on line (1), the corre-
sponding percentages of dial telephones on lines (4), (7), (10) and (lJ), 
for the smaller size groups, are generally much lower. 
Looking to line (J), column (f), it can be seen that in Massa-
chusetts 63.~ of the total telephones in the state are connected to this 
group of larger offices, most of them being dial. In Rhode Island, 
these larger offices serve 69.4~ of the total telephones, line (J), 
column (j). These, like Massachusetts, are mostly dial. 
In contrast to these two are New Hampshire, where only 19.1~ 
of the total telephones in the state are in the large size group of over 
15,000 telephones. Similarly Maine, where only 34.1~ of the total tele-
phones in the state are in the large groups. Although these telephones 
are practically all dial, the smaller proportion of this type office 
brings about the result that the state-wide dial percentages are lower, 
line (16), columns (m), (q) and (u). 
In the next three groups are included offices where replacement 
with dial equipment is generally undert~en when necessary to meet the 
need for replacing outgrown offices rather than with the expectancy of 
securing ove~all reductions in the cost of furnishing service. Also 
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being smaller, the necessity for rerJlacement is less common than in the 
larger offices. In these three groups, the percent dial for each group 
varies considerably with no one state giving evidence of having been 
"favored" in this respect. 
The last, group, the 0-1,000 classification, consists of the 
relatively small centrH1 offices 1'/here the community dia.l t;ype equipment 
is used for replacement purposes. These smaller offices are now practi-
cally all magneto offices, the hand-cra.nk ty:rye telephone being desig-
nated as a. magneto telephone. 
For this grouping, the dial telephone percenta~es are as 
follO\ofS:-
Massachusetts 38.9% 
Rhode Island 18.3% 
Maine 24.7% 
Ne,., Hampshire 32.6% 
Vermont 31.0% 
E. Conclusion 
In this chapter, evidence has been presented to show that the 
:progre,m of converting from manual operation to dial operation has 
progressed with due regard to the rights and welfare of al.l the states 
and also that for some of the st~.tes, the progrE~.m of introducing dial 
equipment has been carried out with the deciding fa.ctor being improve-
ment in service rather than economy of operation. 
The exhibits show that the various states cliffer widely in 
the proportion of telephones in large com~unities, but that for com-
TI1uni ties of co~narRble size, the Sflllle degree of consideration and the 
same economic limitations have been controlling in the program of 
introducing diel service in all the states. 
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IV. THE LICENSE CONTRACT 
A. ~ for Research. 
As an operating company of the :Sell System, the New England 
Telephone and Telegraph Company has as its primary function the 
furnishing of telephone service to the more than 2,000,000 subscribers 
in the five New England states in which it operates. It is the duty 
of the Telephone Company to provide the plant, maintain and operate it 
and see that the co~~ection that the customers demand are completed to 
their satisfaction. In addition, the plant ~st be extended to meet 
growth requirements and the demands of customers whenever and wherever 
they may occur. 
In order to perform these functions, the Telephone Company 
requires the benefits of scientific research which can be used in the 
plant. Furthermore, it requires the development of new and improved 
methods and systems for use in all phases of its operations. Thewe 
improvements, stemming directly from research and development, are a 
big influence on the quality of the service and its usefulness to the 
public. The encouragement of research is necessarily one of the 
personal concerns of the highest executive of the business since 
resear~~ has future value only, never present value. 
Since every job that has to be done in the telephone indus-
try is a custom made project, no two communities being exactly alike, 
it follows that the provision of service is a complex undertaking. In 
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one instance, it becomes necessary to provide service for a conmuni ty 
with a development of 100 telephones. To do this requires a one position 
switchboard and a cable plant sufficient to serve about 50 lines. In 
another, a larger community with 5,000 telephones to be served presents 
a problem requiring due consideration. In this case, the cable facili-
ties in the various streets are extensive, switchboards require more than 
70 opera.tors, and sui table quarters to house the equipment are needed. 
~1is latter case is not considered to be the most complex, either. The 
metropolitan areas with equipment in one building serving as many as 
55,000 telephones have problems which m~ be more complex, but no more 
unique than those of the community serving 100 telephones. 
From the largest to the smallest, they are all different, yet 
the end result has to be the same - a quality and dependability of 
service which is uniform in character. 
For the everyday operation of the business, the management of 
the operating companies in the Bell System being more familiar with con-
ditions and requirements in their particnlar regions determine the amount 
of plant and equipment needed and plan the construction, operation and 
maintenance of this plant. Other services which can be Jmre economically 
provided for these companies by a central group are furnished by the 
American Company, through what is commonly known as the "License Con-
tract". 
B. Services Rendered 
1. Financia1 Advice .anQ, Assistance 
The American Company has a supply of funds which 1 s kept 
available for the use of the operating companies. This ca:pi tal is raised 
through the sale of stocks and bonds to investors and some of the proceeds 
is held in a central pool. When the operating corr19anies need additional 
capital to finance a plant extension, they obtain advances from the 
central pool. When the time comes so that these companies can is sue 
their own stock and bonds, the advances are repaid. In this manner, 
permanent financing can be made after the fact when the exact amount 
needed is known of when the money market is not tight. Likewise, it 
obviates the necessity of holding sizeable amounts of idle funds which 
would be the case if long term capital were raised in advance. The 
value of such a service was clearly shown during this period from 1945 
through 1951 when the New England Company received 132 advances from 
this central pool for a total of $304,500,000 and made 231 repayments 
totaling $288,800,000. At one time, the aggregate of these advances 
totaled $120,000,000, which amounted to between a quarter and a third of 
the total capi ta.lization of the company at that time. At this same time, 
the earnings of the Co:rrpa.ny had declined, having been impaired by the 
high cost of operation since the war so that dividends had decreased 
from 6% to 4.25%. ~ecause of such a decrease, the price of the $100 par 
value capital stock had fallen to the low eighties. This latter fact 
prevented the Company from issuing any additional stock, being a New 
York corporation and under New York law, legally enjoined from issuing 
new stock at less than par.f In the face of such facts, it is clearly 
evident that the value of practically unlimited funds for necessary 
f New York Corporate Law, Section 69. 
expansion could not be measured at so critical a time. 
2. Operating Advice~ Assistance~& 
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T.hi s work is :performed by the group known as the Operations and 
Engineering Section, which is the largest group in the American Tele-
phone and Telegraph Company General Departments. The personnel of this 
group are experts in telephone engineering and :plant, traffic and 
commercial operations. The objectives of this group are to provide 
advice and assistance to the operating companies in every phase of the 
telel:Jhone business, to improve operating pra.ctices and methods, to co-
ordinate all worli: which is necessary to provide good and efficient 
service. These men analyze experience and results in all territories of 
the :Bell System and with such background information are better equipped 
to help in the solution of local operating problems. They visit the 
Companies to get information first-hand, they prepare .and is sue data 
concerning new facilities so that operating company personnel can become 
more familiar with them, and further. they issue standard practices de-
scribing the best methods for operating and maintaining these nsw facili-
ties. This latter function is very necessary for any large corporation 
operating today. It is one of the fourteen principles of efficiency, 
which are so necessary for the efficient operation of any enterprise. 
\'lith such a centralized staff of experts. all operating companies realize 
gains through the adoption of methods which have been found advantageous 
*16, p. 90 
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in a.ctus,l pra,ctice. With no centralized staff, each Compa.ny would need 
e, simila.r sta.ff which would result in duplication and consequAnt higher 
costs. 
J. Patent Rights 
Under this provision, the operfl.ting companies are granted the 
use of equipment covered by the thousands of patents and licenses owned 
by the American Telephone and Telegraph Company. In addition, it covers 
the use of all future patents and licenses which may be acquired by the 
American Telephone and Telegraph Company. All this is provided with no 
royalty charges. As users of this equipment, the opera.ting companies 
are protected by the American Company from any suits for patent in-
fringement e.nd the possible attendant penalties. Such A. provision 
relieves the New Engla,nd Company of the necessity of el!lploying ad.di-
tional attorneys whose duties would be devoted to the investigation of 
all matters perta.ining to patents. 
4. Fundamenta,l Work .2! Research, Investigation~ Experimentation 
This is perhaps the most important and valuable service 
renderPd to the operE1ting companies through the License Contract. The 
work consists of two parts - pure resee,rch and applied research. 
Pure research is necessary in order to develop materials which 
can be used as substitutes when the source of supply of these materia.ls 
bas been cut off. Applied research is necessar.y in order to weave the 
newer developments into existing plant. This is particularly apparent 
when it becomes necessa.ry to convert a..n office from manua,l one day to 
dial the next day with no interruption of service and a minimum amount 
of effort. 
48. 
c. The Bell Laboratories 
1. General 
The Bell Telephone Laboratories is incorporated under the laws 
of the State of New York. Its principal offices are at 46) West Street in 
New York City. SO% of the 175,000 shares outstanding are held by the 
American Telephone and Telegraph Company on behalf of the operating sub-
sidiaries of the Bell System and the remainder are owned by the Western 
Electric Company which is the manufacturing, installation, repair and 
supply unit of the Bell System. These Laboratories are operated for the 
benefit of the operating subsidiaries and the subscribers thereof on a non-
profit basis. "No dividend of any kind has ever been paid on the stock of 
the Laboratories corporation."* The land, buildings, laboratory equipment, 
etc. represent an investment of approximately $46,000,000. Operating costs 
for the year 1951 approximated $51,)00,000. 
The personnel of the Bell Telephone Laboratories number about 
6,700 people, 2,450 of them being members of the professional staff, physi-
cists, chemists, mathematicians, metallurgists, electrical and mechanical 
engineers, some of whom are generally recognized as the country's out-
standing engineers. 
The Laboratories perform the research and fundamental develop-
ment work for the operating Bell Telephone Companies. It is not only the 
largest research and development organization but it covers a wider range 
of activities than any other similar development group. Even though its 
normal activities are focused on the field of electrical communications, 
*16, p. 90 
the Laboratories have been able to render outstanding assistance to the 
armed forces of the United States and to our allies. 
In the field of electrical communications, "it covers the full 
gamut of technical matters relating to the telephone, both wire and radio, 
starting with the ver,y fundamentals of speech and hearing and the physics 
and chemistry of the various elements that make up the complex telephone 
plant. It combines lcnowledge gained from fundamental research with inti-
mate knowledge of performance requirements in the design of instruments, 
apparatus and equipment which it develops to the point where they are rea~ 
for production. It also tests out new products under actual conditions of 
use, prepares information for maintenance and operation, and continues to 
make studies of behavior of these products throughout their subsequent 
life".* 
"If the great strides in high standards of living are to con-
tinue, more effort must be directed to fundamental research. Great 
corporations such as the General Electric Company and the Bell Telephone 
Laboratories, are setting the pace which many other corporations are 
gradually beginning to follow."** 
It is upon this great organization that the operating companies 
of the Bell System can call for the solution of the most pressing problems. 
In the following sections, some of the more recent developments will be 
described in some deta11 in order to show tangible evidence of the worth of 
this organization. 
*17, p. 165 
** 9, p. 32 
D. ~ Telephonic Developments 
1. Automatic Message .Accounting 
What is "believed to be one of the most significant advances 
in telephone engineering since the introduction of the dial system"* is 
a recent development of the Bell Laboratories which is known as auto-
matic message accounting or more commonly as A.M.A. 
The first installation of this type of equipment was made in 
the Philadelphia area. Part of the intricate equipment for this system 
vas installed in the city itself and the other necessary equipment was 
installed in a residential suburb of Philadelphia, known as Media. This 
equipment is an automatic accounting system which keeps track of 
thousands of dial telephone calls. It records who made the call, number 
called, length of conversation and finally, calculates and prints 
detailed charge information. 
Briefly, it operates as follows. In the exchange in which 
this equipment is to be used, as mentioned above, Media, there is 
installed what can be considered to be an electronic brain. This brain 
recognizes on each local call the type of service the originating sub-
scriber has, flat-rate or measured. Or if the call is to a more distant 
point to which the subscriber can dial, whether the call is to be billed 
as a toll call. In this way, it can determine if any record should be 
made of the call and it knows in what detail it should be recorded. 
All the information necessary is translated into numerals and 
punched in various ways on a three inch wide paper tape, making holes in 
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the tape as mentioned above, also the time, day and date for beginning 
and end of conversation. These tapes are running continuously in the 
equipment and are recording chronologically all information concerning 
all charged calls. 
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At a specific time each day, these tapes are cut and trans-
ferred to the Accounting office where other equipment is waiting to sort 
out and correlate all the information pertaining to one telephone. This 
is done in five successive steps. The first machine groups all info~ 
mation pertaining to one call. This is necessary because on the 
original tape, the record of the one call would be interspersed between 
various other calls. The other machines convert the length of conver-
sation time into chargeable units and also toll charges and group all 
charges for each directory number, then prints these details which are 
used later for billing purposes. 
2. New Carrier System 
Another recent development of ~ell Laboratories is a new t.ype 
carrier system to be used on toll cables. Designated as "N" carrier 
system, it permits transmission over two pairs of wires of twelve 
conversations simultaneously. One advantage of this new carrier system 
is that it is designed to operate over conductors in the same cable, 
whereas former cable carrier systems required the use of two separate 
cables or a specially designed cable. Using this "N" carrier on a 
fifty pair cable, it is possible to operate 15 of these systems and 
thereby secure 180 telephone circuits while utilizing JO phTsical 
circuits, leaving 20 pairs for use where carrier operation is not 
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necessary. The chief advantage of this new system lies in its usage on 
relatively short toll routes. It is economical to use and results in 
less investment than would have resulted with types of facilities her~ 
tofore available. 
Furthermore, the components of the system are of miniature 
type which results in economical usage of floor space in central offices. 
The entire systen has been designed with a view toward making it rela-
tively easy to maintain. Utilizing the unit construction method with 
packaged sub-assemblies, which can be plugged into the system, makes for 
ease of installation, facilitates the finding and correction of trouble 
and permits shipment of defective parts to a central repair point. 
3. Al,peth Cable 
A third recent development of Bell Laboratories is what is 
known as Alpeth sheath cable. This cable has a thin layer of corrugated 
aluminum over the usual. core of insulated conductors and this aluminum 
jacket is covered with a tough plastic known as polyethylene. Hence, 
the name Alpeth - a combination of aluminum and polyethylene. The 
development of this new sheath has a long and involved history. First 
work on the project began in the early 1920 1 s when a supply of lead 
became short and it was necessary to experiment for a suitable sub-
stitute. Experimental work continued through the 1920 1 s and 19301 s, 
not only in development of new type sheath, but also the machines with 
which to manufacture the new type cable. During World War II, work on 
this development was accelerated again because of lead shortage, its 
extremely high price and by increased demands of public for telephone 
service. The result of all this experimentation was Alpeth cable. 
Advantages of new sheath are as follows: 
a. Its weight. With respect to lead covered cables, 
a cable utilizing Alpeth sheath weighs about one-
half as much. This results in savings in freight 
charges and in handling cable during installation. 
Because it is lighter, aerial inst$llations can 
be made, using small and lighter and consequently-
cheaper suspension strand. Pole spacings of up to 
500 feet can be used to greater advantage in 
rural construction and along toll routes as 
against former spacing of 200-300 feet. This 
also results in considerable savings. 
Had it not been for this important develoP-
ment with lead as scarce as it was in 1948, it 
was quite probable that a considerable number of 
subscribers would not now have telephone service. 
b. Its cost. With lead over 21 cents a pound, as it 
was during a substantial portion of 1948, there 
was a saving of about 20% in the first cost of a 
full-size Alpeth cable as compared with a lead 
cable of the same circuit capacity-. With smaller 
cables, the saving is less, but still substantial. 
With lead around 12 cents, as it was during early-
1950, the economic urge to use Alpeth was somewhat 
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diminished, but when the price increased to 19 cents 
per pound after the onslaught of the Korean War, the 
saving was again ver,y attractive. 
E. License Pgyment Studies 
54. 
There is an old saying that goes as follows, "the proof of the 
pudding is in the eating". Well, this saying can aptly apply to the 
license contract. To paraphrase the saying as follows will indicate 
this, "what do we actually receive dollar-wise through this license 
contract". The answer to the question was demonstrated by a study known 
as the License Payment Study which was undertaken for the very purpose 
of answering such a question. The study as it applies to the State of 
Vermont was submitted to the State of Vermont in reply to a request of 
the consulting engineers hired by the State of Vermont for these pro-
ceedings. 
Briefly, the study was developed as follows: the most recent 
developments of the Bell Laboratories which had already been absorbed 
into the plant in the State of Vermont were studied and the statistics 
concerning them were withdrawn from company records. Their costs were 
determined by multiplying the number of each unit by the retirement unit 
costs which are developed from records and which are used for depre-
ciation accounting, etc. Then the cost of an equivalent amount of plant 
was developed from historical costs and retirement unit cost which were 
a matter of record;comparing the two sets of statistics gave the savings 
capital-wise as shown on the study. With respect to steel wire, it 
should be said in passing that the cost of this type wire with respect 
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to the older type wire is more, but the savings are derived because the 
tensile strength of the wire permits pole spacings greater than previ-
ously allowable. This clearly indicates that savings are possible with 
the new Alpeth cable mentioned earlier, not only because of greater 
pole spacings, but also because first cost is less than the cable avail-
able today. 
The Annual savings, expense-wise, is shown in the second 
column. These result in a variety of ways. In the first place, the 
depreciation of the plant, new vs. old, is about the same as far as age 
is concerned. But a depreciation savings is realized since the cost of 
the excess money would have to be recovered if the former plant were 
installed. A larger savings is made on some items because of lower 
maintenance charges. This is clearly demonstrated by the savings on 
the "Improved Station Set" and "Neoprene Drop Wire". These items of 
plant simply give better service by resisting wear much better than the 
supers9ded items. 
Summarizing this study, we see that annual savings of $226,000 
are realized every year in the State of Vermont through the use of new 
designs developed by the Bell Laboratories. This study which has been 
outlined was one of several which have been presented to the various 
State Commissions during these rate proceedings. The following table 
shows the capital savings and annual savings for the total Company in 
any one year through the use of these Bell Laboratories Developments. 
These are minimum savings and will continue to increase as these newer 
developments are woven into existing telephone plant. 
Table VIII 
NEW ENGLAND TELEPHONE .AND TELEGRAPH COMPANY 
STATE OF VERMONT 
Illustrative Estimated Savings Due to Plant Developments by 
Bell Telephone Laboratories and General Department of the 
American Tele"Phone and Telegra'Ph Co~any 
Capital Savings 
Savings due to: 
1) Fine Wire Cable $ 589,500 
2) Quadded Cable 167,500 
3) Exchange Tn>e Loading Coils 21,000 
4) High Strength Steel Wire 62,000 
5) Open Wire Carrier 681,500 
6) Improved Station Set 5,500 
7) Neoprene Covered Drop Wire 
Total $1.,527,000 
Source: Bew England Telephone and Telegraph Company 
Annual Savings 
$ 75.500 
25,500 
2,500 
7,500 
95,500 
14,000 
5,500 
-
$226,000 
\J\ 
"' . 
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Table IX 
Savings Resulting from the License Contract 
St£l.te Capital Savings Annue.l Sav~ 
Maine 4,837,000 763,000 
Rhode Island 5,063,000 776,000 
Mas~achusetts 33,019,000 5,347,000 
New Hampshire 3,327,000 6ol,OOO 
Vermont 1,527,000 226,000 
Company 47,773,000 7,713,000 
Source - New F.nglRnd Tel. and Tel. Co. 
F. Cost 
In accordance with the provisions of the License Contract, 
the New England Telephone s.nd Telegraph Company agrees to pay for these 
services an amount equal to 1% of the total gross revenues le~s uncol-
lectibles. For the year 1952, this amount we,s approximately $2,000,000. 
In view of the foregoing table showing e. total annu.«tl saving 
of $7,713,000, the evidence submitted by the Company offered tangible 
proof that the services rendered through the License Contract ara well 
worth the price that is paid for them. 
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V. THE SEPARATIONS PRO:BLllM 
A. JurisdictiQn 
1. Federa1* 
Originally, the Interstate Commerce Co~~ssion with the 
passage of the Mann-Eakins Act in 1910 was empowered to regulate and 
control the interstate business of telephone and telegraph companies. 
This commission had authority to control rates both maximum and minimum. 
the service policies and the accounting practices and policies followed 
by interstate telephone and telegraph companies. In 1920, the regulation 
of security issues was added. Control ~r this commission was continued 
until 1934 during which time only fourteen formal rate investigations 
were undertaken, eight for telegraph rates, four for telephone rates and 
two for cable rates. 
In 1934, the Federal Communications Commission was established 
to control interstate telephone and telegraph business. This commission 
literally controls the expansion of communications facilities in the 
interstate field. In order to undertake construction extension or acqui-
sition of an interstate telephone line, the telephone company involved 
must first obtain a certificate of convenience and necessity from the 
Federal Communications Commission. This commission has the power to 
order a company to build a line if it deems a request for service is 
necessary and desirable in the public interest. 
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With respect to interstate toll rates, the company must give 
the F.C.C. a thirty-day notice of proposed rate changes. !hese rate 
changes can be suspended for a period of three months by the commission 
and if after the expiration of this period the rates go into effect 
before the investigation is completed, the co'Ilpa.n.y must refund any 
charges which are found to be excessive by the commission. 
!he F.C.C. also has authority to initiate investigations and 
make property evaluations. Reports, accounting systems and methods of 
depreciation can be prescribed. Furthermore, this commission has the 
power to forbid interlocking directorates; no person can be an officer 
or director or more than one firm that is under the jurisdiction of the 
commission. Nor can one telephone system carry out a consolidation, 
merger or security purchase with another system unless it first obtains 
approval from the commission. In this field of telephone service and 
telephone rates regarding interstate business, this commission has ex-
tensive controls. However, with res:pect to the regulation of dividend 
payments, reorganization and security issues of telephone companies, it 
does not have any authority whatsoever. 
2. State* 
Intrastate toll rates and local service exchange rates a.re 
subject to the jurisdiction of the various state commissions. These 
state commissions vary in size from state to state. Table X shows 
this information for those commissions who have jurisdiction over the 
intrastate operations of the New England Telephone and Telegr~h Company. 
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Table X 
State 
Maine 
Title and Composition of State Commissions 
Title 
Massachusetts 
New Hampshire 
Rhode Island 
Vermont 
Public Service Commission 
Department of Public Utilities 
Public Service Commission 
Public Service Commission 
Department of Business Regulation 
No, of Members 
3 
s 
3 
3 
1 
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Generally, these commissions are devoted exclusively to the 
regulation of the intrastate operation of those utilities operating in 
their state, Of the 48 states, on~ Delaware, Iowa and Florida have no 
regulation of the telephone system. They are usue,lly independent of 
other branches of the state government; only the courts can review their 
decisions, In addition to their administrative functions, they perform 
other functions which are contrary to the basic American pattern of 
government, lihen these commissions prescribe rules for the utilities, 
they are legislating, When hearings are held and evidence submitted, 
examined and a decision banded down, they become judges of utility 
company conduct, When the function of prosecutor is performed and at 
the same time it is combined with the judicial function, the commission 
seems to be breaking the rule that no one should judge his own case, 
Certainly under these circumstances, a commission cannot easily make an 
impartial decision when it is both prosecutor and judge of the case. 
The unfairness of such an arrangement will be shown more concretely in 
the latter sections of this chapter. 
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With respect to their scope, these commissions are usually 
limited by the size and ava~lability of funds allowed them by the state 
legislatures. The ava.ilable funds for ste.te utility regulation are not 
large. Lacking funds, they are unable to conduct extended hearings and 
employ the staff needed to cope with the problem, although from time to 
time, special ep:proprie.tions have been made so that they might hire 
qualified personnel to investigate the reasonableness of requested rate 
increases. The State of Vermont seems to have solved the problem when a 
law as passed requiring the utility originating the petition to a~orb 
all costs of prosecuting the case; allowing them, however, to amortize 
these costs over a period of five years. 
In order to keep acquainted with the current problems or 
utility regulation and to provide for the mutual interchange of ideas 
and information, these various commissions formed an association. The 
following section gives a brief outline of this association. 
B. The National Association of Railroad 
and Utilities Commissi~ 
This association had its beginning in the year 1891. Origi-
nally, its membership consisted of only those commissioners who were 
engaged in the regulation of the railroad industry. With the develop-
ment of the telephone and other utilities in the 1900 1 $ and with the 
subsequent development of other regulatory agencies, membership in this 
society was expanded to include all those individuals who were engaged 
in the regulation of these industries. Today, membership in this 
organization is limited to those active members in the Federal 
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Communications Commission, the Federal Power Commission, the Interstate 
Commerce Commission, the Securities and Exchange Commission, the Metro-
politan Transit Authority of the Commonwealth of Massachusetts, the 
railroads, public utilities and public service commissions or regulatory 
do~issions of the several states. 
According to the constitution of this association, its objects 
are "the advancement of commission regulation through the study and 
discussion of subjects appertaining to the operating and supervision of 
railroads, other carriers and public utilities (using the terms 
"carriers" and "public utilities" in the broadest sense). The promotion 
of uniformity applicable thereto promulgated by the several commissions, 
the promotion of coordine.ted action by the commissions of the several 
states in the protection of the common interests of the people of said 
states relating to railroads, other carriers and public utilities, , and 
the promotion of cooperation of commissions of the several states with 
each other and with Federal Regulatory agencies represented in this 
association."* 
This association meets annually in convention in a pre-
selected city in the United States. At the annual convention, the 
reports of the various standing committees are read. These standing 
committees which are listed on the following page cover the more im-
portant facets of the problems in utility regulation. Truly, this 
association acts as a clearing house for all information which would be 
of prime interest to these commissioners for the normal performance of 
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their duties. 
Table XI 
Standing Committees of the N.A.R.u.c. 
1. Committee on Legislation 
2. Committee on Cooperation between State and Federal Commissions 
J. Committee on Regulatory Procedure 
4. Committee on Corporate Finance 
s. Committee on Valuation 
6. Committee on Accounts and Statistics 
7. Committee on Depreciation 
8. Committee on Engineering 
9. Committee on Progress in the Regulation of Transportation Agencies 
10. Committee on Progress in the Regulation of Public Utilities 
11. Committee on Rates of Transportation Agencies 
12. Committee on Rates of Public Utilities 
13. Committee on Service end Facilities of Transportation Agencies 
14. Committee on Safety of Opers.tion of Transporta.tion Agencies 
15. Committee on Service and Facilities and Safety of Operation of 
Public Utilities 
In order to finance the various activities of this association, 
a yearly assessment on all the member commissions is made. When the 
association undertakes a special investigation or participates with the 
F.c.c. in a. joint investigation of the utilities, a. proportionate share 
of the cost involved is billed to these commissions. 
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c. The Separs~tions Procedure 
1. Necessity~ Separations 
It is not possible to ascertain from the books of the company 
the property and associated expenses relative to interstate and intra-
state operation. These books which are kept in accordance with the 
uniform system of accounts for telephone companies prescribed by the 
F.c.c. and adopted by the N.A.R.u.c. do not provide the data which would 
be necessary for the determination of plant used for interstate service 
and the determination of plant used for intrastate service. Furthermore, 
it is not possible to determine directly the associated expenses. 
The prims.ry plant accounts so prescribed are shown in the 
table below: 
Table XII 
New England Telephone and Telegraph Company 
Primary Accounts 
Right of Way 
Land 
Buildings 
Central Office Equipment 
Station Equipment 
Outside Plant 
General Equipment 
The major portion of this property is used for most intrastate 
and interstate services. Similezly, most of the expenses of operating 
and maintaining this equipment are incurred in the joint rendition of 
these services. For example, if a subscriber uses his telephone to make 
a local exchange call, the telephone set and the wires connecting him to 
the central office are utilized. If he makes a toll call to some other 
exchange in the same state, he utilizes the same set and the same pair of 
wires to get to his central office, but if his central office is not a 
toll office, he has to be connected to the latter office so that a toll 
operator can connect him through to the subscriber he wishes to cell. 
Now a third type of call can be made. It would be similar to the second 
one, but the called subscriber happens to live in an adjacent state. 
The originating subscriber again utilizes his telephone set and the 
wires connecting it to the central office. Now he may not be connected 
to the toll office by the exact same pair of wires used above, but the 
pair used would be similar and have been placed so that other sub-
scribers are able to make toll calls at the same time. For all these 
calls, the same telephone instrument was used; the subscriber's line 
wire likewise was used. The trunk circuit between the tributar.y office 
and the toll center was used for the intrastate toll call and also the 
interstate toll call. 
Because of this common usage of the plant for local service, 
intrastate toll service and interstate toll service, a method had to be 
devised whereby the portions of plant could be separated into two common 
groups, one being the base upon which intrastate rates are predicated and 
the other, the base upon which the interstate rates are predicated, the 
former being prescribed by the several state commissions and the latter 
by the Federal Communications Commission. 
2. History Qi Separations 
Separation studies hB~e been in use in the Bell System for 
more than thirty-five years. The principles in use today had their 
beginning on April 1, 1941 when the F.c.c. instituted an investigation 
of long distance telephone rates and charges of the Bell System in order 
to simplify and clarifY the valuation and depreciation problems. The 
order requested the Bell System to submit information on rate-making 
problems among which was the method to be adopted in arriving at the 
rate base. The F.c.c. announced that"any principles which~ be es-
tablished by the Commission in this ca.se will have a fundamental and far 
reaching effect upon telephone rate investigations throughout the 
country".* 
In reply to this request, the Bell System filed with the 
F.c.c. a petition asking that just and reasonable rules and methods for 
separating properties and expenses between interstate and intrasta.te 
services and apparently seeking to have the Commission prescribe rules 
and methods for these purposes which would be binding on state author-
ities. 
The Executive Committee of the N.A.R.u.c. meeting in Washing-
ton on April 11, 1941, realizing that the pending case was of prime 
importance to the state commissions, requested that joint consideration 
be given to the development of principles which might be established as 
having common application to problems of state and federe.l regulation. 
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At the suggestion of the F.c.c., the Executive Committee 
created a special committee consisting of five State Commissioners, the 
President and General Solicitor of the Association and authorized this 
committee to cooperate with the F.c.c. in the conduct of these studies. 
World War II intervened at this point and the plans formu-
lated were held in abeyance until such time as they could properly be 
undertaken. Not until 1947 was this problem undertaken again, a.t which 
time, representatives of the N.A.R.u.c., F.c.c. and Bell System met 
continuously for two months in New York. The result of these meetings 
was a tentative draft of a Separations Manual about September 15, 194?. 
After reviewing of this Manual by representatives of the various Com-
mission, the Bell System and Independent Telephone Companies, the manual 
was approved by the N.A.R.u.c. for use by the members, "the successful 
culmination of this constructive achievement in the field of telephone 
regulation".* 
.3. Procedure 
The separations procedure is a complicated process, and in 
order to aid the reader, Tables XIII have been reproduced from 
the Separations Manual dated October, 194?. These tables are for il-
lustrative purposes only, but in general, they show the methods used in 
this procedure. A few words of explana.tion will help to show those 
processes which are straightforward mathematical calculations and those 
processes which demand the development of factors which are later used 
to derive the amount of plant which is to be classed as local plant, 
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Table XIII 
Illustrative Apportionment Bases for Major Categories of Plant 
:Bases of Apportionment 
Among Exchange, 
Major Categories Among Categories State Toll and Interstate 
Land and :Buildings 
Operating Room and Cost of Central Office 
Central Office EquiP- :Dl,uipment 
ment Space 
Operators Quarters On square feet of Traffic Units 
Space space used for each 
category. 
Office Space Expense of Respective 
Departments 
Garage, Storerooms, Outside Plant and Station 
Warehouses and Pole Equipment, Combined 
Yards 
Central Office Equipment 
Switchboards Traffic Units 
Toll (Except Switching) Conversation Minute Miles 
or Direct Assi,gnment 
Toll Connecting Trunks In general, by Traffic Units 
identification from 
records. 
Local Incoming Trunks Assigned Exchange 
in Dial Offices 
Manual Subscriber Line Subscriber Line Usage 
Equipment 
Local Dial Equipment Subscriber Line Usage 
Source: Separations Manual - 1947 
Table XIII 
Illustrative Apportionment Bases for Major Categories of Plant 
Bases of Apportionment 
Among Exchange, 
Major Categories Among Categories State Toll and Interstate 
Outside Ple.nt : 
1 
' Subscriber Lines 
(a) TWX# Subscriber By direct assign- , Number of TWX Messages 
Loops ment or apportion-
(b) Other than TWX ment of plant used Subscriber Lune Usage 
joint~ for more 
Local Interoffice than one category 
Trunks as follows: cable 
(a) TWX on copper content; Number of TWX Messages 
(b) Other poles on equiva- · Assigned Exchange 
lent wire load; 
Interlocal Trunks conduit on equi va- Generally Direct 
Having Toll Use lent sheath feet Assignment 
of cable; right-of-
way on book cost of 
poles. 
Toll Connecting Trunks Traffic Units 
Interexcbange Toll Conversation Minute Miles 
Lines or Direct Assignment 
Station Equipment 
All Station Equipment Subscriber Line Usage 
Except the Following: 
TWX Number of TWX Messages 
Official Service By identification Wage Portion of Mainte-
from records. nance, Traffic, Commercial 
Attended Pay Station and Revenue Accounting 
Switchboards Expenses 
(a) Completing Toll Toll Traffic Units 
(b) Other Assigned Exchange 
Source: Separations Manual - 1947 
?o. 
Table XIII 
Illustrative Apportionment Bases for Major Items 
of Revenues and Expenses 
Major Items Bases of Apportionment 
Revenues 
Local Service 
{a) TWX Number of TWX Messages 
(b) All Other Assigned Exchange 
Toll Service 
(a) Message Telephone Analyses and Settlement Studies 
(b) TWX Study of Originating Business 
(c) Private Line Conversation :Minute Miles 
Miscellaneous 
(a) Directory Assigned Exchange 
(b) Rent Analyzed and Treated Consistently 
with Plant Rented to Others 
Expenses 
Maintenance and Depreciation Cost of Related Plant 
Traffic Traffic Units 
Commercial 
(a) Advertising and Sales Current Billing 
(b) Local Operations Analysis of Work Operations 
(c) Public Telephone Commissions Paid 
Commissions 
(d) Directory Analysis of Directory Expense 
Revenue Accounting Analysis of Work Operations 
General Expenses Apportioned Equally 
Relief and Pensions and Social Wage Portion of Maintenance, Traffic 
Security Taxes Commercial and Revenue Accounting 
Property and Miscellaneous Taxes Cost of Plant in Service 
GToss Earnings Taxes Revenues to Which Applicable 
Source: Separations Manual - 194? 
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intrastate toll ple..nt and intersts,te toll plent. 
The first step in the separations procedure is to divide the 
amounts in the various plant accounts mentioned earlier into certain 
major categories. This process is not too involved, however it consists 
of a lot of mechanical work. Wit respect to the Lend and Buildings 
account, land being apportioned in the same proportions as buildings, it 
it necessary to determine the amount of space which is used for the 
various categories. This can' be determined from actually taking the 
measurements from the blueprints of the various buildings and applying 
the ratios so determined to the total cost of the building. The cost of 
central office equipment is kept in sufficient detail so that the cate-
gory to which this equipment should be assigned is readily ascertained. 
The outside plant apportionment is generally by direct assignment. How-
ever, for the plant which is used for more than one category, it becomes 
necessary to determine the amount SI>Plicable for each category. If the 
common plant is cable, then from plant records the number of pairs in 
use for each category can be determined. The ratio of the number of 
pairs used for ·;each category to the total number of pairs in use applied 
to the cost of the cable gives the cost assignable to each category. If 
the cable is composed of wires of various gauges then it becomes neces-
sary to determine the equivalent pair miles; that is, pair miles 
expressed in terms of equivalent 19 gauge cable. From plant records, 
the various gauges can be converted to the common denomination through 
the use of weighting factors. The total equivalent pair miles in plant 
assigned to each category is summarized and priced at appropri~te avere€e 
unit costs. Either one of these two methods is acceptable and if some 
plant is uniform in makeup and other is composite, then a combination of 
the two methods will be desirable. Similar methods are available for use 
in splitting the cost of other items of plant used in common for more 
than one category. 
After the plant has been segregated into these major cate-
gories, the actual use of the telephone plant is determined by the use 
of four different methods. First, by direct assignment. When the plant 
is used solely for interstate or intrastate business and the book cost 
is segregated, it is assigned directly to the appropriate service. 
Secondly, through the use of traffic units. A traffic unit is a unit 
of measurement of traffic operating work, which is used as a common 
denomination to express the relative time required for handling the 
various kinds of calls or work operations. These factors are used for 
separating traffic expenses. In determining the average number of 
traffic units required to handle interstate or intrastate toll calls 
respectively, a study is made for each centra.l office in order to show 
the actual amount of time required by the operators to handle the calls 
in that particular office. In the larger offices, these studies are 
made four times a year for the toll boards. The local boards are done 
once a year. In these studies which are spread over two to three d~s. 
all work operations are summarized and analyzed from the tickets which 
are theofficialrecords of these calls. From this data is determined the 
average number of traffic units for interstate calls, intrastate calls 
or local calls. These averages are used until such time as a new study 
is taken. 
The third method is through the use of conversation minute 
miles which are the product of the number of messages, the mileage 
hauled and the average conversation time per message. This factor is 
determined through the classification of ever,y toll call during a study 
period by route and average mileage. The conversation time is determined 
from an analysis of toll tickets. 
The fourth basis is by means of exchange plant minutes of use. 
The exchange plant minutes of use represent the relative use made of 
exchange plant for each class of business bases on observation as to the 
average time the plant is in use for each class of call. These sub-
scribers lines use factors are determined by dividing the annual minutes 
of use on interstate toll calls, the annual minutes of use of intrastate 
toll calls and the annua.l minutes of use on exchange calls by the total 
annual minutes of subscriber line use. The annual minutes of use for 
exchange calls are obtained by multiplying the annual volume of exchange 
calls by the holding time per exchange call. The annual minutes of sub-
scriber use for toll traffic is obtained by multiplying the annual toll 
messages by the toll holding time per message. The total toll minutes 
of subscriber line usage are apportioned to interstate toll and state 
toll on the basis of the relative number of toll traffic units for 
interstate toll and intrastate toll traffic. 
These principles of separations were essentially embodied in 
the original separations manual published by the joint cooperating 
committee of the N.A.R.U.C.-F.c.c. With the revisions of the manual 
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according to the Charleston Plan in 1951 1 the fourth principle of sepa-
rations was a.l tared. Under this ple.n, the exchange minutes of use are 
divided by two in order to more properly equa.te toll service t'll'ith 
exchange service. This, in effect, transfers to the interstate rate 
base an amount approximating $1,500,000 with a consequent relief to the 
burden carried by the exchange subscriber rates. This change resulted 
from a. study by the Toll Rate Sub-Committee studying disparities. This 
committee was established to study the elements of and factors involved 
in State and interstate toll rates and to make such recommendations as 
1'1'ere necessary for the elimination of any disparities. The 1947 Sepa-
rations ~mnual and the Charleston Plan revision are both fundamentally 
designed to relieve these inequities. 
The New England Telephone and Telegraph Company in the New 
Hampshire proceedings of 1952 presented separation studies based upon 
both the 1947 Manual and the Charleston Plan. The witness for the St~te 
presented a separations study which fundamentally differed from both the 
plans. The 1952 results of the various methods of separations are 
summarized as follows:-
Intrastate Operating Operating 
Separations Hethods Rate Base Expenses Inco111e 
1947 Manual 22,467,100 9,42o .sao 694,500 
Charlestan Modification 21,283;000 9,304,500 804,500 
New Hampshire Plan 19,024,557 9,173,635 927,565 
D. Conflicting Opinions 
Such wide differences of opinion clearly indicate that the 
problem of separations is not one where exact scientific methods can be 
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applied to determine an exact answer. 
The New Hampshire Plan, as submitted, differed on two basic 
points:: (1) the equating of exchange and toll minutes of use and, (2) 
the time at which studies should be taken in order to determine the 
relative usage of the equipment between the three divisions of use. 
The reasons for differing radical~ from the principles of 
separations as laid down by the joint N.A.R.U.C.-F.c.c. Cooperating 
Committee are as follows: 
(l) the equating of exchange and toll minutes of use. 
The New Hampshire Plan uses a factor of three in order to 
properly equate the exchange minutes of use to the toll minutes of use. 
The reason behind this decision to use a factor of three is that the 
length of time used in toll conversation is usually limited by the 
amount of the initial charge and the extras usually associated with this 
type of call; whereas the exchange call is not so limited since the 
monthly rate for the majority of subscribers is constant for exchange 
service regardless of the number of calls made in the billing period. 
In order to properly equate them, it must be determined what would be 
the holding time for a call whiCh at one time was a toll call but which,, 
through the application of extended area service, later becomes a local 
call. 
The witness for the State of New Hampshire quotes New England 
statistics which purported to read that by abolishing five cent toll 
calls between exchanges results in doubling the amount of calls and by 
eliminating the ten cent toll rate, it would triple the amount of calls. 
?6, 
In other words, when a constricted or toll use is eliminated and an 
unlimited or free use is substituted, telephone calls double or triple. 
The witness does not state with absolute certainty that the number of 
calls will triple in the eventuality mentioned but concludes as follows: 
"The application of the equating factor should consider the type and 
conditions under which local service is rendered and should be at least 
the minimum stimulation or changes under local conditions. Based upon 
the experience for this area, it is my opinion that an equating factor 
of three is fair and reasonable."* 
(2) the time when studies should be made for the purpose of allo-
cating plant and expenses. The state of New Hampshire contended that 
the studies used to determine these exchange minutes of use sho-~d be 
made from actual data compiled in the various offices during the months 
of July and August. It is readily obvious that, since the volume of 
toll messages for the State is far above the averages for the year, the 
resulting factors developed would show a cost allocation of the plant 
which would reflect a higher percentage of plant assigned to interstate 
toll. 
The Company policy on separations is to follow the Separations 
Manual completely. Its position is understandable in the light of its 
operation in five of the six New England States. The corporation is an 
entity and as such bas certain broad operating policies which are uniform 
from area to area. To deny these policies in any one of the several 
states open an avenue of escape for any other regulatory body who saw 
*18, p. 3929 
even the slightest deviation from a constant traffic operating load. To 
establish varying methods of separations for these states would be a 
position untenable under today's operating conditions since these various 
commissions have access to all material having transpired in the various 
other states, not only locally but nationwide as well. 
The position of the company in this matter relying as it does 
on the Separations Manual as such, is guided by the hard work and study 
of various staffs and groups who devoted time and expense to the develop-
ment of these separations. It is by no means intended that the manual 
as it now stands is perfect nor in its final form. It is merely a 
step in the right direction. 
The position of the state is contrary to its position in the 
last previous case when it said, "In our opinion, it is almost impossi-
ble for this Commission within any reasonable time to reach definite 
conclusions as to an appropriate method of separation and a great deal 
of additional expense will inevitably be involved in deriving additional 
data for such a purpose. This field is so complicated and so important 
to both State and Federal Regulator,y authorities throughout the country 
that it would seem prefe·rable that the inquiry should be national in 
scope rather than undertaken by any one state singly."* 
Furthermore, the adoption of such a method would not neces-
sarily mean that the F.c.c. would allow this plant in the interstate 
rate base. In such an eventuality, the controversy developed might lead 
to the assumption of all rate making by the F.c.c. Such is not a 
*19, p. 30 
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figment of the imagination. The Supreme Court of the United States has 
already concluded that Texas railway regulation was burdensome to inter-
state commerce. Since state regulation interfered with interstate 
railway tra.nsporto.tion, this Court approved the federal regulation of 
intrastate freight rates.* 
With respect to the use of peak loads for the basis of studies 
to determine the holding times and usage of subscriber facilities, 
suffice it to quote from the dissenting opinion in the recent New Hamp-
shire case. "The majority report persistently belabors the fact that 
the telephone plant in New Hampshire hB.s been built far beyond the 
normal business requirements of the New Hampshire subscribers to teke 
care of the summer peak loads. If this State, through an aggressive 
advertising p~ogram has built up P. vacation business 1fhich crea.tes 
dema.nd for telephone plant, then this plant does not represent the 
abnorme,l, bnt rather the normal requirements of a vacation State. It 
would seem that if we create such a dema~d as part of doing a vacation 
business, the impact of which is claimed to be peculiar only to New 
Hampshire in its magnitude, we should properly expect to pay its cost." 
E. Conclusion 
In accordance with the principles of Taylor, the Company 
based its position with respect to the separations procedure on the 
wealth of available information compiled by the Bell System, the F.c.c. 
and the N.A.R.u.c. The commissions of the States of Maine and New 
Hampshire accepted a principle of separations based upon the opinion 
*11, p. 96 
o! one individual. In accepting this principle which has been since 
rejected by the Supreme Court o! the State o! Maine, the Company 
was unduly penalized !or following procedures which are in accordance 
with the most up-to-date data ave.ilable at the present time. 
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VI. ORGANIZATION 
A. Operating Departments 
1. Traffic Department 
This department is by far the major department when numbers are 
considered as the standard. The function of this department seems to be 
clear from the title. The buLl{: of the employees in this group are the 
operating force who answer the line signals with "long distance" or 
"number please", the so-called voices with a smile. The problems 
involved in handling such a group are many and varied. One of the most 
difficult is the scheduling of hours of work for this group. Theirs is 
a twenty-four hour job so that there is the problem of assigning some 
to the grave-yard shift and still further is the problem of scheduling 
the split shifts which is occasioned by varying peak loads of traffic. 
In this department also are the traffic engineers whose duty 
is to analyze the quality of the ·service, the availability of facili-
ties for the service and the recommendations of additional facilities 
when such are required. 
2. Commercial Department 
The primary function of this department is to make the 
contacts with the subscriber and to be contacted by the subscribers for 
any occura.nce whatsoever. This includes checking periodically with the 
subscribers to see if the quality of service has been satisfactory, and 
also attempting to obtain new subscribers. This group also has an 
engineering force who submit forecasts of growth upon which the construc-
tion program is developed. This is perhaps one of the most important 
functions that this department performs. 
3. Plant Department 
This group, comprised mostly of male personnel, are the crafts-
men of the company. They build the pole lines, inste~l the telephone set 
on the subscriber's premises, install new dial equipment or new or addi-
tional switchboards in the centre.l office. Once the plant is built, it 
becomes their responsibility to maintain it in good operating condition. 
4. Accounting Department 
This department, like every accounting department, is charged 
with the responsibility of keeping the books and issuing reports in 
accordance with the regulations set forth by the F.c.c. 
B. Primary Departmentation 
1. December 31. 1946 
As can be seen from the fc-·regoing, the major operating units 
of the New England Telephone and Telegraph Company are functional in 
character. It seems natural that the primar,y departmentation of the 
company should be functional. 
At the beginning of the period covered by this thesis, such was 
the case, this type departmentation having been followed since 1935. 
Chart V shows the primar.y organizational structure of the company as of 
the above date. 
First in command after the President is the Vice-President and 
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General Manager. Reporting th the Vice President and General Manager were 
the General Plant Manager, the General Commercial Manager, the General 
Traffic Manager and the Comporoller, each one of these officie~s being 
responsible for e.ll functions as indicated by their titles. Directly 
under these men were the Superintendents who are similar to the General 
Plant Mane~ers, the General Traffic Manager, etc., except that their 
jurisdiction applies only to the territorial division over which they 
are placed. 
2. December 31, 1952 
One of the most significant changes, organization-wise, 
occurred in the New England Telephone and Telegranh Company when 1 t was 
announced on May 1, 1949 that a General Manager had been appointed for 
the State of New Hampshire and the State as a whole was established as 
an operating area.. In the organization of the Company, the General 
Manager reported directly to the Vice President and General Manager. 
This was the first time in the company1 s history that this type organi-
zation had been established. Shortly thereafter, similar changes were 
made end with the establishment of l-1assachusetts and Rhode Island on 
August 15, 19 0, the organization of the compBJ:JY along this line was 
completed. Chart shows the primary organization of the company after 
these changes were completed. 
c. Secondary Departmentation 
1. December 31. 1946 
As of the above date, the seconds y departmentation of the New 
England Telephone and Telegraph Company was territorial in nature. There 
were five operating divisions of the company as indicated by Chart VII. 
The Eastern Division comprised the State of Maine; the Central Division 
comprised New Hampshire plus the northeast quadrant of Massachusetts 
excluding Metropolitan Boston; the Southern Division comprised Rhode 
Island plus the southeast quadrant of Massachusetts not including Metro-
politan Boston; the Western Division comprised the State of Vermont plus 
the western half of Massachusetts; and the fifth division the Metropolitan 
Division, comprising Metropolitan Boston. 
2. December 31. 1952 
With the establishment of the General Manager type organization. 
and the primary departmentation in conjunction with this set-up being 
territorial in nature, it was only natural that the secondary depart-
mentation of the compBJlY would be functional in character. The reasons 
for these changes and the advantages of the new type organization over 
the old will be discussed in the succeeding pars€raphs of this chapter. 
D. Reasons !2.!: Changes 
1. Operational 
The policy of the New England Telephone and Telegraph Company 
has been to develop in its employees a sense of proprietorship. The 
reason for the policy being that, in the normal performance of their 
duties, these employees will take the attitude that they are owners, 
that they have a proprietary interest in the affairs of the business. 
In order to fully develop this attitude so that the compe.ny will be con-
ducted as efficiently as possible at all levels of organization. these 
employees~ particularly at the lower levels, must be given increased 
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authority to perform their duties, responsibility to see that they are 
done and they must be held accountable for their conduct. This new 
organizational structure is a major step in the New England Telephone and 
Telegraph Company's personnel program of developing this sense of pro-
prietary interest. 
2. Regulation 
The terri toria.l organization along state lines splits the 
company into five major operating units, each one coming under the juris-
diction of the various State Commissions. Since each area has one 
General Manager who has responsibility for all phases of operation in 
the state, coordination between him and the state commissions will help 
them to understand more clearly the problems of the Company so that they 
may be able to provide regulation which is to the best interests of the 
subscriber. stockhold.er, employee and the taxpayers of the states. 
E. Advantages 
1. Top Management 
With the delegation of more authority and responsibility to 
the lower levels of management, the top management can devote most of 
their time to the development of basic company policies. With the 
phenomenal growth in the telephone industry since the war and its con-
tinuing growth at a rate which far surpasses pre-war growth, the 
importance of the foregoing can hardly be questioned. The complexities 
of modern business plus the growing importance of the personnel phase, 
demand that these executives devote full time to formulation of policy 
and long range planning. 
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2. Span of Control 
Under the newer type organizational set-up, a reduction has been 
made in the number reporting to certain executives. This is generally 
agreed to be an advantage since "the higher the executive the smaller 
should be the number who report directly to him."* 
J. Lower Management Levels 
At the lower echelons of the business, positions have been 
created which are concerned with all functions of the business. Esta-
blishing these positions at these levels helps to maintain a steady 
flow of well trained personnel into the upper levels. 
*2, p. 4o 
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VII. CONCLUSIONS 
A. Regulation 
As is evidenced by the serious difficulties imposed on the New 
England Telephone and Telegraph Company, regulation which does not fully 
weigh the facts can counterbalance the best efforts of the most scie~ 
tific, Skillful and efficient management. When these regulator,v 
agencies are able to investigate, prepare evidence and then judge the 
evidence, they are performing a dual function which is against the 
American way of life. In _the majority of these eases where the company 
was forced to proceed through legal means to prevent confiscation of 
property, the Supreme Courts of the States involved have seen fit to 
uphold the company position except where the Administrator in :Bhode 
Island erred as a matter of law in the rendition of a decision. 
The regulatory process should have more flexibility so that 
increases can be granted with a minimUJ!l amount of delay time so that 
the demands of the subscriber can be met when he creates that demand. 
Suspension of rates and the consequent legal entanglements 
force the unnecessary postponement of the construction of facilities. 
Since the problem of rate increases come to the fore in periods of 
increasing prosperity and inflation, unnecessary suspension only results 
in this plant being constructed at a later date and at higher costs 
which are frozen into the accounts of the company. The subscriber has 
to bear the costs of carrying these charges which in effect result not 
through poor management, but through the shortcomings of the regulator,y 
process. 
13. Provision~ 12i!l Eauipment 
~91. 
I would like to point out the unscientific practices which 
would have been involved bad the company, instead of following the prin-
ciples demonstrated, had followed those suggested by the Commissions. 
For the sake of argument, let us su;ppose that the company, adhering to 
its policy of spending money where it will earn the greater return, 
decided to embark on a program which would have been such as to cut in 
half the time interval that it has taken to provide the amount of dial 
equipment necessary to be on an all dial basis. !this program has been 
progressing for a period of thirty years. Deducting five years due to 
World War II, we have a period of twenty-five years. Let us suppose we 
cut this interval exactly in half so that in the twelve year period, we 
provided dial equipment for everyone. In the first place, the force 
required to install such equipment would, by necessity, have to have 
been doubled in order to do the job. With such an expanded force, the 
costs of training these men to do their jobs would have doubled. 
Furthermore, with such a short installation period, twelve years or even 
twenty years at the expiration of such time, the need for such men would 
have been greatly diminished since the maintenance of the equipment 
would require fewer men than the installation. Such is not a good policy. 
It would be the good intention of any organization that when a man is 
put to work, he has a job until he retires. I know this to be the 
policy of the New Eng2and Telephone and TelegraPh Company. 
Again, shortening the interve,l would result in the loss of 
jobs to the numerous operators who would no longer be required. With 
a normal program, there are sufficient quits, resignations and retire-
ments so that no serious dislocations would result. With this acceler-
ated program, normal operation would not be sufficient to sbsorb these 
workers. Such a policy especially in bad times results only in a bad 
reputation personnel-wise for the orge~ization concerned. 
The third disadvantage of such a system policy would be that 
munufe.cturing facilities l>Jould not be sufficient to han.dle all orders. 
They would be reluctant to increa.se capacity only for the short run. 
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The present type dial equipment represents the highest develop-
ment of the art and has incorporated in it all the latest and best 
features in order to give service as cheaply as possible. 
c. The License Contre,ct 
The R'hode Island Commission contended that the charge made for 
the services rendered should be at cost to the American Telephone and 
Telegraph Company. Such an eventuality would result in charges greater 
than one percent of revenue. This conclusion was reached by the 11lRUC 
Standing Committee investigating the License Contract. This would mean 
that these would be times when the subscriber wotud have to be charged 
at a greater rate than at present. These times would be depression 
times when numbers of subscribers diminish but the amount spent in 
research cannot be diminished, in fact, it perhaps should be increased. 
Such would increase the burden of the subscriber in bad times and he, in 
effect, wotud be paying the cost of those subscribers who suspended 
telephone service. One percent of revenues levels the cost of the 
services equitably and in the face of the savings resulting, it is still 
worth the cost. 
D. Separations 
~J. 
The methods advanced by the New Hampshire and Maine Commissions 
on Separations seems only to be a shot in the dark. It appears to be 
only a means to an end, the failure to grant sufficient revenues to 
cover the cost of doing business. The procedures outlined have no 
justification in fact, they were rejected by the N.A.R.u.c. To adopt 
them for use by New England Telephone and Telegraph Company wo1Ud only 
open an avenue of escape for other commissions to eliminate plant from 
the intrastate rate base. 
E. Organization 
The change in organization resulting in part from the requests 
of the State Commissions and in part from the normal demands resulting 
from increMed opere.tions indicates the ability of the mana.gement of the 
organization to react to fluid conditions in the business world. There 
has not passed sufficient time to decide in plain cold statistics whether 
the changes have been profitable from the standpoint of savings in 
expenses. One thing is certain: all accounting functions are split 
along state lines so it does not involve another problem of separa.tions 
in order to determine against which state a man1 s expenses should be 
charged. The advantages to be gained in the development of executives 
who are well rounded in their bacr~ound and acquainted with all phases 
of an organization's operations allows him to do his job better and 
provides a pool of men who can be shifted into a position at a moments 
notice with no loss in effectiveness due to the time necessary to become 
acclimated. 
The State Area Headquarters personnel can develop frequent 
contacts with the staffs of the State Commissions so that they can 
better s~quaint them with the problems of the telephone business, and in 
so doing, obviate the necessity of formal rate cases and the hiring of 
experts to give testimony. These result only in unnecessary time and 
expense which eventually have to be borne by the subscriber. 
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